Figure S1 Environmental niche changes of P. maculata based on principal component analysis in two introduced regions. Illustrations of the four composing figures are similar to those in Figure 2.
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Figure S2 Niche dynamics of Pomacea snails along the gradient of the most influential environmental variables in invaded China region. The small figs (a-c) represent density distribution of P. canaliculata population along minimum temperature of coldest month (bio6), annual precipitation (bio12) and elevation, respectively. The figs (d-f) represent density distribution of P. maculata population along the same three environmental variables.
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Figure S3 Niche dynamics of Pomacea snails along the gradient of the most influential environmental variables in invaded US region. The small figs (a-c) represent density distribution of P. canaliculata population along maximum temperature of the warmest month (bio5), annual precipitation (bio12) and precipitation of warmest quarter (bio18). The figs (d-f) represent density distribution of P. maculata population along the same three environmental variables.
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Figure S4 Predicted distribution of Pomacea snails in invaded US using the ensemble models. Illustrations of the small figs (a-d) are similar to those in Figure 6.
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Figure S5 Multivariate environmental similarity surface (MESS) analysis of P. canaliculata population between the native range and the invasive ranges in China (figs (a-c)) and US (figs (d-f)). MESS plot pixels in red indicate locations where at least one environmental predictor has values outside of the range of that predictor in the calibration dataset (figs (a) and fig (c)). The MESSw plot were similar to MESS plot, but with weighted by the number of predictors (figs (b) and fig (d)). The MESSneg plot shows at each site how many predictors have values outside of their calibration range (figs (c) and fig (f)).
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Figure S6 Multivariate environmental similarity surface (MESS) analysis of P. maculata population between the native range and the invasive ranges in China (figs (a-c)) and US (figs (d-f)). Illustrations of the six composing figures are similar to those in Figure 8.
[image: ]

[image: ]

image4.tiff
(d) Native-US

-5
PC1





image5.tiff
(e) correlation circle

[bio6

bio18
bio12

bio17

axis1 = 61.33% axis2 = 16.99%




image6.tiff
bio6

0L 80 90 ¥0 C0 00
22Ua.IN220 Jo AjIsusp




image7.tiff
bio12

21

g0 90 0 zZO0 00
225Ua.N220 Jo AjIsusp




image8.tiff
1.0

0.8

density of occurrence

0.0 0.2 04 06

.......... .
T

0 1000 2000 3000 4000 5000
elevation





image9.tiff
10

-10

-20

-30

0L 80 90 ¥0 C0 00
22Ua.IN220 Jo AjIsusp

bio6




image10.tiff
1.0

0.8

density of occurrence

0.0 0.2 04 06

(e)
-LL‘H“LLL
- o
0 2000 3000 4000 5000 6000

bio12




image11.tiff
1.0

0.8

density of occurrence

0.0 0.2 04 06

1000 2000

elevation

3000

4000

5000





image12.tiff
bio5

=
L

80 90 ¥0O ¢0 00
22Ua.N220 Jo Ajisusp




image13.tiff
oL

80

90 Y0 20 00

82ua.nN220 Jo AjiIsuap

4000

3000

2000

1000

bio12




image14.tiff
1500

1000

oL 80 90 YO0 20 00

20UB1IN220 Jo AJsusp

bio18




image15.tiff
bio5

2fd

80 90 ¥0O ¢0 00
20UB1IN220 Jo AJsusp




image16.tiff
1.0

0.8

density of occurrence

00 02 04 06

()
] -
. e
0 2000 3000 4000 5000 6000

bio12





image17.tiff
1.0

0.8

density of occurrence

0.0 0.2 04 06

e

0 200 40 600 800
bio8

1000

1200

1400




image18.tiff
L [

e

S
North deo%/hnnes d\‘ “

South Dakota : onbu}rf;‘

M1 chlgah
Ni ebrdskd\ o

shlngto;n[ L\ Montana
}/\,/
Oregon





image19.tiff
{ e

/!‘
North [)akouwmm ad/
South Dakota LS

e

Ohio i
iafta /\i’c
Vi




image20.tiff
(© A

T ~

k. L
N\ ‘Washington ‘ K\, Montana orth Dakotal inn
d Minnes;

j o
Orcgon

Z1daho South Dakota
I Wyoming

A Jowa
Nebraska 3, 0%
[

Colorado Kansas





image21.tiff
Wyoming

South Dakotal sconsil

orth Dakota
Minnesqfa

% &

: a;x ANEw Yorl w ampshu‘e

Kansas labouri

Nchra;l;\ lowa sachusetts
uumm %ﬂgﬁ
Utah | Colorado ﬁlnd; Vr’We ew Jersey
|

cmuc inigMaryland

;;M Trohg‘b

Carolina




image22.tiff
20 25 30 35

20 25 30 35

MESS MESSw
i w0
(a) R “@
- ~ z & 8
4 i" N ) te)
N
RS
4 o
T T T -\ T T N T T T T T T
95 100 105 110 115 120 95 100 105 110 115 120
min=-104 & max=76 min=-21 & max=82
#MESSneg
1©
| ) &
95 100 105 110 115 120

min=0 & max=2





image23.tiff
20 30 40 50

20 30 40 50

-140 -120 -100 -80
min=0 & max=4

MESS MESSw
@ . gl®
% ¥ g@%
. <
S - g
- ™7
- , , , ‘ Sl , , ‘
-160 -140 -120 -100 -80 -160 -120 -100 -80
min=-44 & max=48 min=-8 & max=70
#MESSneg
®
N
T





image24.tiff
20 25 30 35

20 25 30 35

MESS

MESSw

(a) — @]
2 e oA
3 o
Rkt aa o
I—— : G
, °
T T T ‘\ T T N T T T T T T
95 100 105 110 115 120 95 100 105 110 115 120
min=-54 & max=78 min=-9 & max=88
#MESSneg
© ]
-
95 100 105 110 115 120

min=0 & max=1





image25.tiff
MESS MESSw

g [@ g [@© )

SX = S k

s TN 5 o w

™7 - ™

Sy MU : : : [y B : : :

-160  -140  -120 -100 -80 -160  -140  -120 -100 -80
min=-23 & max=60 min=-4 & max=77

#MESSneg

=30

g i .

o | o, .

@ L]

o

N

160 140 -120 -100  -80
min=0 & max=1




image1.tif
(a) Native-sp2





image2.tiff
(b) Native-China





image3.tiff
[bioS

[bios

(c) correlation circle

[bio12
bio18]

biot7]

axis1 =62.15% axis2 = 19.58%

[elevation




